The European Organisation for Nuclear Research (CERN) 
Cernoises and Horrible Cernettes: A history of women at CERN 1954-2017
Institutional factors have been a large part of what has kept women outside of elite science structures. In the UK alone, 17% of science professors are female and 7% of the Royal Society's self-electing fellowship is female, demonstrating that although more women are entering science, there are few women at the top. 1 This article considers the role of women, both scientists and non-scientists, at the elite science institution, the European Organisation Model, and immediately became headline news again. Much attention was paid to the discovery, the exciting future work it might open up in science, and the fact that the predictions made decades ago by the laboratory had been found to be true. At the same time
European austerity budgets and instability concerned many. Less critical attention has been paid to the lack of women at CERN, and why this might be at odds with the organisation's own free-spirited cutting-edge approach to research. CERN has long been a place that has gathered people of (almost) 2 4 CERN uses the statistic of "20% female staff", but as this breakdown shows this is a proportionally large number. As the administrative sector is dominated by women at over 73%, this number brings up the total, as would cleaning or cooking staff who are also primarily female. 5 In comparison, there are people from all over the World at CERN, representing vast cultures, religions and ethnicities. In other words, CERN is a world where women are the minority figures.
As with the general numbers of women in science, there are fewer women at the top in general. The first female director of CERN, Fabiola Gianotti elected in 2016, is an exception to the rule. Before and parallel to her election, CERN introduced bias training and more support for minority groups, along the lines of many elite scientific institutions at the time.
From this we can see that institutional bodies in science often have good intentions for its female workforce, but that its historically unbalanced gender makeup is causing a delay in progress. It is a case of what feminist historian of science Margaret Rossiter has termed "official encouragement paired with institutional discouragement." 6 Historian of physics Karen Barad has argued that pure science's focus on speed, competition and large machines is inherently masculine, and that the men who have set the agenda for the science decades ago thus still decide what direction the field is going in. 7 In spite of these obstacles, we should recognise the work done by women at CERN, whether scientists or not.
Cernoises
Historically it has been the CERN Women's Club that has been the first point of call for "Cernoises". 8 Established in 1974, the club has a short but interesting history, including the first arts and crafts project within the organisation. Renie Adams (now Lady Adams), the wife of the former Director General of CERN, John Adams, campaigned to get a space for the wives of CERN staff to meet. This idea was not met with any interest or support from the scientific community, as the focus was on housing the "keen young physicists" on-site. Whilst continuing to look for "a meeting room, a barrack -any space whatsoever…", Adams created a group of volunteers to welcome new women, often in their own homes over coffee. Another CERN wife pioneer, Pat Pattison, started advising newcomers about where to find good doctors, dentists and schools. 9 There is no mention of female physicists, engineers or staff in this group. This was a space for non-scientists. The club provides both friendship and "synthetic sisterhood" for the organisation, consistent in simulating connections between women through superficially inclusive language based on the assumed similarities within the female gender. 10 Offering cooking, walking, arts and language courses the Cernoises are unapologetic in their focus on traditional female interests mirroring the performed gender in physics happening next door. 11 The culture of physics has also been identified as deeply ingrained in heterosexual behaviour. As Traweek has asserted, heterosexuality amongst highenergy physicists is "compulsory", and they expect to find women who will understand their particular work situation, sharing their husbands with the "sexy machines" on-site all the time. 12 As late as 2016, lesbian, gay, bisexual and trans (LGBT) staff at CERN have been banned from becoming an official group (in order not to promote an ideology, while CERN reported that there will be a new category of "informal networks" from 2016 where the LGBT club will be the first member) and have had their posters defaced with biblical texts and words like "pig" on the CERN site on a regular basis (close-circuit television (CCTV) has shown that this has been carried out by CERN researchers). 13 Director General Heuer was so concerned that he issued a CERN-wide warning condemning the harassment in 2015. This culture creates a community in which, since not all women are physicists, the majority of women at CERN have been wives or partners. Since CERN's increased activity in the public domain post-Higgs, the lack of diversity amongst its staff is seen as an embarrassment for the otherwise modern organisation, as exemplified by the public interest in the harassment of the CERN LGBT group after the story broke in The Sunday Times. Identifying this as a problem for the field, science educators and media alike have tried to ensure more focus on women in physics. However, the focus is often popularised, as with Sciencegrrl events and public lectures geared towards women, rather than on the issues that face women already in the field. 14 This current situation is changing, but remains deeply rooted in a distinctly maledominated institutional history.
The Report on Women in Scientific Careers at CERN
In its sixty-year history, CERN has never been more vocal about diversity than it is now, warning researchers not to engage in harassment of minorities. 15 However, in 1980, CERN staff member Professor Mary K. Gaillard wrote a Report on Women in Scientific Careers at CERN. 16 It did not reach mainstream media, but is the only example of anyone at CERN questioning the gender imbalance at any time before the Diversity and Equality group. In
Gaillard's report, it became clear that many women were turned down for work in favour of men (despite being more qualified), had worked without pay (as was Gaillard's own experience), and/or were expected to stop working while their husbands climbed the scientific career ladder. 17 Her report is still relevant. There has not been a female senior theorist, and no woman was hired as senior scientific staff until 1994. This emerged in Gaillard's work but also in subsequent analyses. 18 Gaillard comments that the reactions to her findings in 1980
were "very mixed", with many complimenting her for a professional output and others remaining silent. At the time, she received "no official reaction" and "no immediate effect" regarding the report, and she cannot remember any comments from the public relations office.
While Gaillard thinks Director General Gianotti signals a breakthrough and that
circumstances have improved for women, she believes CERN in particular is "a little slow to catch up." 19 Head of Diversity Guinot commented: "this report is certainly an interesting snapshot of the situation of women at that time and some of the comments are probably still valid (e.g. around cultural changes), since the field is still dominated by men. Some comments on stereotypes in society are also still valid to a certain extent (…)" 20 Today CERN is aware of these issues. The CERN Ombudsman has questioned whether the disproportional number of cases involving women is related to their percentage in the organisation. The Ombudsman concluded:
It seems obvious that the more masculine the culture of an Organisation, the more difficult it is for women. As a consequence, it is essential to follow the Code of Conduct which guarantees full impartiality towards genders. As the result for CERN demonstrates, everyone must make greater efforts in the pursuit of the natural, respectful workplace. 21 As with many male-dominated organisations, the mere existence of an equality and diversity policy ensures that CERN is doing something, but does not mean that the culture will change automatically as a consequence. For example, some CERN researchers are still harassing their
LGBT colleagues, despite the warning from the Director General in 2015. bell hooks (sic.) examined how "white guilt" can constitute a performance amounting to little more than superficial statements of shame relating to racism. 22 In the same way, organisations that actively admit to having a diversity problem are also performing a statement without guarantee of action. Disguising guilt, shame is an effective tactic for avoiding blame. Sarah
Ahmed has extended this argument, stating that when a group made up of white men (her examples are the police and national governments) confess their racism or sexism, this does not automatically mean that there is a will to understand or change the problem. 23 As have been started. 24 But so far this has not led to much change in the numbers of women within high-energy physics. Gianotti could indeed signal a change, as could the official CERN stance on the importance of diversity today. The organisation dedicated its first activity as a UN observer to the question of women in science, while not addressing CERN specifically. 25 While this marks progress, it is not true that CERN and the LHC "run on woman power", as the organisation claims. 26 But even if CERN's demographic makeup improves in the future, nothing can change the historical realities of this male space. Adams' struggles to secure one room for the Cernoises shows how little of a priority they were at the time. They were minorities in a highly specialised and male-dominated field, an experience that would mirror some of the CERN artists. Today, women and minorities are a focus for improving the organisation's image, spearheaded by the first female Director General.
Conclusion
CERN is more than high-energy physics. Within the last ten years it has introduced an artistin-residency program, and emerged as an influential scientific diplomat (exemplified by its presence at Davos and in the UN). 27 In the case of the former, it is engaging in a clever interaction with the arts at the time when its future is more insecure than ever, due to instability in Europe and austerity cuts in many governments. As with many art and science fields, CERN has systematically failed to include both women and people of colour in its early years. But it has the potential to significantly challenge scientific culture through embracing topics that challenge the status quo, especially through the arts. As some of the respondents to the Wellcome Trust's evaluation of 'SciArt' (art inspired by or engaging with the sciences in some way) made clear, the combination of art and science "would be good" in part because it "might make science less male." 28 Why 'male' science should be a 'bad thing'
is not explained, but it might allude to the public's perception of science as inherently masculine. Conversely, it is not clear what a 'feminine' science would look like, although some feminist scholars of science have argued that a feminist science (which is not necessarily the same as a 'feminine' science as opposed to 'male') would help make science fairer and more balanced. 29 As we saw when we explored the role of Cernoises at CERN, 
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